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PREFACE 


As a general comment, the overall risk is considered low now but 
this situation wil] change as exploration activities increase. In 
addition, while the risk of spillage of large quantities is greater 
during production, the incidence of blowouts is greater during 
exploration. In terms of relative risks to the environment, 
catastrophic events associated with oil and gas exploration must be 
placed in context with other discharges of oi] and chemicals which 
tend to be chronic and widespread. It must however, be noted that 
quantifying the risks is a difficult task because of our incomplete 
knowledge of marine ecosystems. 


The risks to biota from oi] are best evaluated by considering the 
marine food chain. Effects on plankton will likely be undetectable 
and negligible and in the worst case, the impacts should be restricted 
to discrete areas of high level contamination. Damage to seaweeds 
would also be localized though major perturbations in salt marshes, 
areas of low energy but high productivity, would be Significant. 
Benthic invertebrates are usually protected however large mortalities 
could be expected in shallow intertidal communities. 


With pelagic fish, acute toxic effects are possible in the 
immediate area of an offshore oi] Spill. This is especially true in 
the case of eggs and larvae, but the potential for inmeasurable impact 
on fish stocks is generally viewed as being slight or negligible. The 
risk to seal populations is considered low as the latter are widely 
distributed and contamination of any species would likely be 
restricted to a small portion of the total population. The same 
Situation applies to whales. 


The biota at greatest risk are seabirds, particularly the 2 
million Thick=billed murres which leave Hudson Strait for the Grand 
Banks in late summer and are flightless for most of the journey. Asa 
general comment, the coasts of eastern Canada support the majority of 
the western Atlantic populations of all marine birds except Dovekie 
and Roseate Tern. In winter, the Newfoundland banks are the Single 
most important feeding areas for marine birds. A large spill in the 
wrong place at the wrong time could have Serious consequences for a 
substantial portion of eastern Canada's Seabirds. Therefore the risks 
during the period January to March are considered high. 


Other hazards associated with oi] and gas exploration including 
COL. a ae dispersants, seismic Survey, noise and debris would 
be expected to have very localized impacts. The risks are of course 
related to the magnitude of the exploration activities. 
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Exploration activities can also have some economic impacts linked 
to environmental hazards. The most significant risk of this nature 
may relate to the tainting of fish flesh and perceptions of the public 
linked to a major spill which in turn may affect tne marketability of 
the product. Other aspects include contamination and fouling of 
fishing gear, fishing exclusion zones, and loss of seabirds as a food 
source, a small but important part of the local economy of some 
communities. Many of these impacts can be mitigated by financial 
compensation. 


A final component of the determination of risk is related to the 
ability of existing countermeasures technology. Long transportation 
routes, a cold climate, a variety of sensitive environments combine to 
make east coast spill contingency planning, prevention and response a 
difficult task. Delays in instituting cleanup actions will therefore 
increase the spread of the oi] in the environment and make the cleanup 
more difficult and costly. Our ability to predict spill trajectories 
is currently limited by the unreliability of data for current and 
winds. While considerable dispersion and degradation of 011 does take 
place in the open ocean, for most winter conditions on the east coast, 
the available countermeasures equipment is generally ineffective. 

Thus where the risks are high, little exists to reduce them. 


The acceptability of the risks is related to the degree of 
intervention in the management and operation of exploration 
activities. In turn, the degree of intervention is linked to the 
amount of time and money that industry and government will expend to 
reduce the risks. The interventions range from equipment standards 
and training requirements, through increased and improved © 
meteorological forecasting and ice surveillance to limitations on 
winter drilling especially during the critical period when storms and 
wintering seabird populations combine to raise the risks. It must 
also be noted that the environment is only one of the factors 
considered in decisions on the acceptability of the risk. 


As a concluding commment, it is worth emphasizing that once oi] 
is released to the sea, especially with the wind and sea-state 
conditions prevailing on the East Coast, ninety percent or more will 
not be recovered. Dispersion and degradation wil] occur but some 
damage will be done. At the wrong time in the wrong place that damage 
could be significant. Due to the capabilities of the existing 
countermeasures technology, the phrase “an ounce of prevention in 
worth a pound of.cure" takes on a real meaning. 
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INTRODUCTION 


The Director of Studies for the Royal Commission on the Ocean 
Ranger Marine Disaster jointly requested Environment Canada and the 
Department of Fisheries and Oceans to cooperate and provide comments 
on potential environmental impacts resulting from offshore drilling 
activities. It is intended to incorporate this information into the 
Commission's fina] report and use it to inform the general public on 
offshore environmental issues as viewed by experts. This input to the 
report is not to be considered as a formal brief or submission to the 


Commission but will be identified as a response to a specific request 
made by them. 


The Commission decided to include a relatively brief section to 
provide a perspective on the degree of hazard presented by offshore 
activities and general conclusions on promising directions for 
research and development. To this end, the Commission believes that 
three general subject areas, notably fisheries, seabirds and 
countermeasures, should be included in this report. The Commission is 
particularly interested in Environment Canada's point of view on 
potential for harm to seabirds with specific reference to those 
seabirds which are of economic importance. They requested a 
description of countermeasures, techniques and equipment along with a 
general commentary on the capabilities and limitations of the 
equipment. The Department of Fisheries and Oceans was requested to 
provide information on potential impacts to fish stocks, fishing 
grounds, and fishing gear with particular reference to oil spills. 


Chronic and Accidental Hydrocarbon Discharges 


It has been estimated that annually some four to six million 
tonnes of petroleum enter the world's oceans through runoff, 
operational discharges, spills, natural seeps and atmospheric 
fallout. Land-based sources such as urban and river runoff contribute 
the largest portion; roughly one-half, while routine and accidental 
discharges from offshore exploration or production facilities account 
for about 4%. 


It has been reported that 172. offshore oil and gas well blowouts 
occured worldwide during the period 1956-1980. The major causes have 
been attributed to human error, equipment failure and the presence of 
unexpected high pressure zones in the strata being drilled. Roughly 
49% of these incidents occurred during the exploration phase, 22% 
during development drilling, 19% in production and the remaining 20% 
are attributable to workovers and well completion operations. 


While the quantitative risk of oil spillage is greatest during 
production due to the nature of the operations and to the quantities 
of oi] available, the actual incidence of blowouts is greater during 


ee 


ott pi fie - 


TA ' 2 rns 2 i)* Fin | a a Spar ve laa ib! reg a 40 mt 


. ri * , oe y i , J 
ay 4 ty oe? Sema Pes . act bs os yetay ret Oi ai af sent t7>5- - ase 
7 - P a ’ ‘ ~ « 
- ne af! Petite a wy S " he poly i< 7 ‘le “| ? oe 1? rab Pim 2) iv: 


fin ty womd eon d 

fe fo Fag 19 2onnot 

. rane . aloe hb Fsnotisrseo 

ea a lee | | 2 begertobnss «wo! fa} | 
| | pos ankoun el beta _inehaiod geop tel gid 

>) i Toupee ; , S1ORAITO O47 ped iy Bet 


\ 


“oh tuods 107 


: Bw 26P I ito soe Vi Js) badwoesy Nesd zai = a Dish 
Sve! a5zuna 1OLan ant <OBGl«bEe! } Sa ott re aa $b bt wh tyow DEN HDOG: 4) 

~ 6 Sangzo'" ng e3)1 ta? 209% LOTS CY. o7 ‘potudtasas nes “i 
virlovual i inb> pated S26732 ar¢ of Panos eniereia eld ‘baideqxand ¢ 
wae? a. an i owe ais! tash boat geant to tee 


. » 1] AOTIC <2 Tha ry : beestyrey 7 2 
DS potaieme. alt bos Apioauboig of FED Sih b Inomag faved RNa tub 
one ee nohigiqaga (Yow bas. 2 mow OF eidetudiaiis S45 


| : re 
erat Qu 20209 2i gel qe: ae 9 ; es ute bed va 
FIND, F 


"eS 


B 


r: 
. 
mu 


1.2 


exploration. These types of incidents are also often more difficult 
to control and have more scope for environmental damage. In the case 
of drilling or production accidents, as opposed to ship related 
spills, we are fortunate in knowing beforehand the exact location of 
the oil discharge and are thus able to expend considerable effort in 
developing a state of preparedness to dea] with the problem. 
Protection priorities, currents, ice patterns, and potential spill 
trajectories can all be studied before any emergency event. Although 
the sum total of oil discharged from a blowout is generally large 
relative to a ship or batch spill, the amount of oi] released each day 
is relatively low and, therefore, a more coordinated and efficient use 


of resources can often be employed during containment and cleanup 
activities. 


Roughly 180 exploratory delineation wells have been drilled off 
the east coast of Canada to date. There have been no reports of total] 
loss of well control, although a number of potentially dangerous 
situations have arisen over the the fifteen year drilling history. 

The most notable among these have been the following: 


(1): In August, 1971, the drill barge “Typhoon” began drilling the 
Lief E-38 well off Labrador. The vessel was forced to abandon a 
damaged blowout preventer on the uncompleted well as a result of 
a combined threat of icebergs and a series of violent storms 
during October of that same year. This first well off Labrador 
was not properly sealed and abandoned until August, 1973. 


(2) During 1975, the "Sedco 445" was blown off the Snorri J-90 well 
off Labrador during a hurricane damaging the blowout preventer. 
This occurred after drilling had reached the 10,500 ft. level and 
had penetrated hydrocarbon bearing strata. The well was finally 
abandoned in September, 1976. 


(3) On November 26, 1981, the bulk carrier “Euro Princess" drifted to 
within 550 metres of the “Rowan Juneau" drilling for Mobil 07] 


off Sable Island. The rig was abandoned by her crew during the 
incident. 


(4) The “Ocean Ranger" incident, February 1982. 


Fate and Effects of Petroleum in the Marine Environment 


Petroleum, whether it be crude oi], condensate, or gas, is a 
extremely complex and variable mixture of organic hydrocarbons 
containing thousands of compounds. Of these, hydrocarbons are the 
most abundant, accounting for 50 to over 95 percent of the total 
composition. Crude oil, for example, may contain lighter fractions 
similar to gasoline, medium weight components such as diesel and stove 
oil, as well as heavier tar or wax fractions. To date, the oi! found 
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off the Canadian east coast may be described as ‘light and sweet’. 
Light and sweet refer to the relatively high proportion of short chain 
hydrocarbons present and the absence of sulphur compounds. Gas 
discoveries have encountered sweet wet gas; that is, gas existing in 


combination with relatively large quantities of gas liquids and in the 
absence of sulfur. 


Regardless of their actual environmental effects and economic 
impacts, oi] spills are aesthetically repugnant and have become a 
symbol and constant reminder to the public of marine pollution in 
general. Once released into the marine environment, the fate and 
resultant effects of oi] are dependent on a number of factors 
including the chemical and physical properties of the spilled oil, the 
volume spilled, the location of the incident, prevailing currents and 
weather conditions, the presence of ice, the type of spill (batch or 
continuing discharge) the potential for the formation of emulsions and 
the resources at risk, such as seabirds, fish spawning grounds, marine 
mammals, shellfish beds and fish concentrations. Minimal 
environmental damage would be expected to result from an open ocean 
release of light crude or gas and condensate under weather conditions 
favouring natural dispersion and evaporation. Release of a heavier 
oil into a sheltered bay during conditions favouring incorporation 
into sediments and contamination of Jow energy marsh areas is a 
completely different matter and might require decades to recover 
(witness the “Arrow” incident near Chedabucto Bay, N.S. and the Anoco 
Cadiz spill ia Beviteny). 


Other Environmental Hazards 


While oil spills undoubtedly pose the greatest environmental 
hazard to biota as a consequence of offshore exploratory drilling, 
there are several other significant sources of risk. In addition, 
there are several risks that relate to the utilization of biological 
resources. While oi] spills, because of their dramatic nature and 
popular interest, tend to be the focus of environmental risk offshore, 
the cumulative effects of the other risks (which tend to be chronic in 
nature and widespread) may in fact be greater. 


1253.1 MRiSsks* to. Biota 


Water-based drilling muds (and their associated drill 
cuttings) pose a potential threat to seabed biota because of 
heavy metals and sedimentation. Impacts are generally 
restricted to the immediate area (i.e. 1000M radius) of 
drilling platforms. 
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Dispersants, used as an oilspil] countermeasure, can in 
themselves be toxic to marine life. New generation 
dispersants, having lower toxicity, can be used at lower rates 
and therefore have an application in environmental protection 
(i.e. protection of seabird colonies, concentrations of 
flightless birds, protection of fish-spawning beaches, etc.). 


High energy explosives used occasionally in seismic 
surveys are lethal to fish and marine mammals and significant 
kills can result if large charges are used in areas of high 
concentration of biota. 


Noise associated with vessel traffic, icebreakers, and 
drilling platform operations can have negative effects, 
particularly on marine mammals. 


Risks to Resource Utilization 


Exclusion zones around drilling platforms and formal 
shipping lanes can preempt fishing activity and have the effect 
of reducing catches or increasing fishing costs. Their 
Significance relates to the areal extent of preemption and how 
productive the area is for fishing. Present levels of offshore 
activity present little problem. 


The loss of drilling and associated debris from offshore 
platforms and supply vessels has proved to be a major concern 
to offshore fishing interests in the North Sea and in the Gulf 
of Mexico. As is the case for exclusion zones, present levels 
of drilling activity pose low levels of risk. 


Supply boat movements have the potential to interfere with 
fixed fishing gear, particularly in inshore settings. As well, 
there is potential for some conflict with inshore fishing 
activity per se. The operation of seismic vessels Similarly 
could impact upon inshore fisheries. As well, because of the 
required "wide berth" associated with seismic surveys, there 
could be some interference with offshore fishing activity. To 
date, the east coast fishery has experienced only isolated 
incidents. Increased offshore activity could significantly 
increase the frequency of such incidents. 


In addition to the biological effects of spilled oi] 
outlined earlier, there are several risks that could be imposed 
upon fish harvesting, processing, and marketing. Tainted fish 
catches could result in lost earnings by fishermen. Tainted 
fish products, or even suggestion of same, could result in loss 
of income by fish processors and even lost or damaged markets 
for the product. The fouling of fishermen's gear represents a 
direct economic cost (i.e. cleaning or replacement) or an 
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indirect loss resulting from his inability to fish (i.e. lost 
income). The latter risk can also result from removing fishing 
gear from the water in anticipation of fouling. 


ENVIRONMENTAL HAZARDS POSED TO FISH AND FISHERIES BY EAST COAST 
OFFSHORE OIL EXPLORATION 


Introduction 


The fishery represents an economic and social mainstay of 
Atlantic Canada. In 1981, the total catch of all species of fish from 
Canada's east coast fishery (i.e. NAFO Convention Area) was 2.77 
million tonnes. Canada's share of that catch was 1.21 million tonnes 
and this represented a landed value of nearly $565 million and a 
marketed value of approximately $1.28 billion. In relation to 
Canada's fisheries generally, the east coast fishery represented 85% 
of its total landings, 66% of its landed value and 67% of its marketed 
value. © In 1981 the, fishery on the east coast employed some 54,000 in 
the primary sector (i.e. registered fishermen) and a further 22,000 in 
the secondary sector (i.e. fish processing). 


The productivity of Canada's east coast fishery is directly 
related to the large areal extent of the continental shelf extending 
seaward from the coastline. It is this broad expanse of continental 
shelf that is likewise found to be attractive to the oi] and gas 
industry in their resource development endeavors. Thus the fishing 
industry and the oil and gas industry are brought together. The 
future multiple use of the continental shelf by two industries that 
are both essential to the economic well-being of Canada will require 


‘considerable vigilance and forethought so as to ensure that their 


interests do not conflict. If cooperation does not occur, conflict is 
inevitable. This potential conflict could involve direct interference 
with both the catching and processing sectors of the fishing industry 
as well as posing a threat to the very supply of raw material for that 
industry. Generally speaking, the hazards posed by the oi! industry's 
exploration activities off Canada's east coast come both from the 
scheduled activities (i.e. effluent discharges, vessel traffic, 
preemption of space, etc.) as well as the unplanned occurrences (i.e. 
fuel oi] spills, blowouts, debris, etc.). Clearly, the severity of 
impact on the fishery from these activities and occurrences depends on 
their areal extent and frequency of occurrence. For the most part, it 
is probably safe to say that, given the present rather scattered 
distribution of exploratory drilling activities off the east coast, 
none of the impacts from planned activities is either unmanageable or 
unacceptable. It is important to remember that this situation could 
change, however, should exploration activities increase 


significantly. Similarly, the various unplanned events usually 


associated with east coast exploratory drilling have not, to date, 
posed a significant threat given the low level of activity overall. 
Here again, this situation could change with a dramatic increase in 
overall activity. The spectre of an oil blowout, particularly in 
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ice-infested waters, is always present and of real concern despite the 
present low level of drilling activity. 


In the following sections the risks imposed upon fish and 
fisheries will be evaluated on the basis of our present knowledge and 
this assessment will consider the various unplanned-for as well as the 
scheduled activities associated with exploratory drilling. 


Ot Spills 


Generally, spills of hydrocarbons, resulting from exploratory 
drilling activities, will involve either small to moderate losses of 
fuel oil, during its transfer from supply boat to the drilling rig, or 
moderate to large discharges associated with an uncontrolled oi] : 
blowout. 


Our ability to measure and predict the impacts of an oi! spill on 
a given population is generally limited by: (1) our ability to mount 
sufficiently extensive sampling programs; and, (2) the overwhelming 
natural variability inherent in animal populations. As a consequence, 
our ability to measure and predict impact decreases substantially as 
we move from consideration of the individual organism to consideration 
of the population, community and ecosystem. 


Generally, our knowledge of impact of oi] spills at the 
individual organism level comes from laboratory oriented toxicology 
studies where experimental design is generally quite extensive. On 
the other hand, our knowledge of the effects of oil spills at the 
population, community, and ecosystem level is usually based on case 
history study of lVarge-otlsspi1is.. Jin moSt or Chese studies 
experimental design is usually wanting (i.e. no baseline data 
collected pre-spill, no control site, etc.). Recently, we have seen 
some of the results that can be obtained from carefully designed 
experimental oi] spills (i.e. CEPEX, Loch Ewe, MERL and BIOS) and 
these studies have provided a good insight into potential field 
impacts. 


It is difficult and often misleading to generalize the effects of 
spilled petroleum hydrocarbons upon marine biota. Almost every oi] 
spill is different in its behavior and effect. Some of the variables 
that have to be considered for each spill include: (1) type of o7i1; 
(2) duration of the spill; (3) weathering characteristics; (4) spill 
trajectory; (5) fate (surface slick, emulsion, tar balls, incorporated 
into sediment, etc.); and (6) time of year, etc. The reader is 
therefore cautioned that the following impact information on various 
components of the marine ecosystem is generalized and somewhat 
simplified and quite often represents our incomplete knowledge of the 
subject. 


2 2ay -Plankeon 


Plankton are tiny plant (phytoplankton) and animal 
(zooplankton) life forms that form the basis of most marine 
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food chains. Relatively low concentrations (i.e. less than 1 
ppm) of petroleum or petroleum-type hydrocarbons are reported 
generally to be toxic to both phytoplankton and zooplankton. 
Plankton are widely distributed and dispersed throughout the 
upper layers of the water column and it is expected that 
current-induced drift would rapidly replace any affected 
populations. The effects of suppressed primary productivity, 
possibly caused by an oi] spill, upon subsequent fish stock 
biomass will] likely be undetectable or even negligible. 
Observations at oi] spill sites also suggest that effects will 
be localized, minimal and transient. Nevertheless, large 
concentrations of oil retained in shallow coastal embayments, 
especially those having low circulation, can be expected to 
have localized impacts on plankton populations. Localized 
impacts can also be anticipated on ice associated or epontic 
planktonic communities in areas where substantial quantities of 
oil becomes entrapped under ice for extended periods. In 
general however, impacts, in both cases, should be restricted 
to discrete areas of high level contamination. 


Macrophytes 


In addition to a more commonly recognized role in providing 
substrate and shelter for a variety of animal life, seaweeds 
are believed to play an important role in the productivity of 
inshore environments in northern waters. Stranding large 
amounts of oil in intertidal or shallow sub-tidal waters can be 
expected to have a direct impact on seaweeds. However the 
extent and duration of such impacts would likely be slight - 
especially along unprotected high-energy shorelines. The 
impact probably would be comparable to that associated with the 
annual ice=scouring of marine plant communities in northern 
climes. Of more interest in highly impacted areas is the 
potential for the alteration of functional relationships 
between different interacting species. For example, after the 
"Tampico Maru" spill, extensive kelp beds developed in the 
absence of grazing herbivores. Also, following the “Torrey 
Canyon" spill, dense growth of green and brown algae developed 
as a result of the mortality of large numbers of grazing 
invertebrates. Such effects would, in general, be expected to 
be quite localized but they represent marked changes in 
shoreline ecology which could persist for several years. 


Of greater interest are concerns resulting from major oi| 
spills on low-energy (i.e. protected) shoreline areas, 
especially salt marshes. Major perturbations in salt marshes 
are important since such areas are highly productive, form tne 
basis of detrital food chains, provide breeding and nursery 
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grounds for fish and wildlife and generally act as sediment and 
nutrient traps for surrounding inshore ecosystems. Damage to 
salt marshes has been documented at a number of major spills 
including the "West Falmouth" spill in Massachusetts, the 
"Arrow" spill in Chedabucto Bay, Nova Scotia and the "Amoco 
Cadiz" spill in France. Impacts on salt-marshes, as well as 
other low energy environments, will depend on such factors as 
type of oil, sediment characteristics, weathering processes and 
wave and current action in the immediate area. The extent of 
major damages would in general be quite localized but case 
histories to date indicate that ecological processes may be 
altered to varying degrees for several decades. 


Zoobenthos 


Benthic invertebrates are usually protected from oiling by 
the water column over them. However, large mortalities can be 
expected in shallow water communities, as in intertidal areas. 
Also, in highly impacted areas - as discussed in the section on 
macrophytes - there arises the potential for the alteration of 
functional relationships between plant and animal life. 

Adverse impacts on intertidal populations were documented at 
such major spills as the “Amoco Cadiz" in France as well as the 
"TIxtoc I" blowout in the Gulf of Mexico and the "“Tsesis" spill 
in the Baltic. Sub-tidal populations of animals would 
generally be exposed to much lower concentrations of petroleum 
and thus be impacted to a lesser degree. In reference to the 
Canadian East Coast, shellfish, including commercially 
important species of bivalves inhabiting shallow sub-tidal 
waters could be damaged. On the other hand, adult lobsters, 
which appear less sensitive to petroleum and are commonly taken 
in 5-10 meters of water, would less likely be harmed. 
Intertidal areas are probably most sensitive to heavy oiling, 
and sediments containing high concentrations of petroleum, such 
as occurred at the site of the Arrow spill in Nova Scotia, can 
be expected to have adverse effects on some species of sediment 
dwelling organisms for several years. 


Adult Fish 


Laboratory studies indicate that acute toxic effects are 
possible in the immediate area of an offshore oi] spill but the 
potential for measurable impact on fish stocks is generally 
viewed as being slight or negligible. A variety of sublethal 
effects have been demonstrated at the biochemical and cellular 
level in fish species such as cunner, cod and flounder exposed 
to relatively high concentrations of petroleum for several 
weeks. It is unlikely that minor perturbations in tissue 
biochemistry are of consequence but effects such as 
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pathological changes in gills, liver or eye-lens tissue would, 
depending on the degree of damage, be considered as 
deleterious. Significant toxic effects should, in general, be 
localized and limited to pelagic or benthic species inhabiting 
highly contaminated intertidal and shallow sub-tidal 
environments. Although effects would likely be quite 
localized, it is reasonable to assume that heavily contaminated 
intertidal sediments will have direct adverse effects for more 
than a year in benthic species such as flatfish. In addition, 
indirect effects upon groundfish are possible due to direct 
adverse effects upon sediment dwelling organisms which 
represent a food supply. 


Ichthyoplankton 


Eggs, and especially larvae, are proported to be much more 
vulnerable to oil than adult fish. These life forms may be 
less capable of detoxifying petroleum hydrocarbons, are not 
mobile enough to avoid exposure, and may develop at or near the 
surface where oi] will be found in greatest concentrations. 
Natural mortality of larvae at the population level, (i.e. can 
be high, in the order’ of 1-10% daily). It is indicated, 
therefore, that large numbers of larvae would likely have to be 
destroyed by an oil spill before seeing a measurable change in 
adult fish populations. For this reason, the potential for 
measuring impacts on recruitment in fish stocks in the offshore 
seems minimal. However, the possibility exists for significant 
measurable impacts on stocks spawning in discrete, shallow 
water areas, especially if such areas are confined and have 
poor water circulation. 


Marine Mammals 


Information on oi] impact for marine mammals is still 
limited because there have been few definitive experimental 
studies conducted to date. However, it can be said that 
because of their life habits the potential exists for many 
marine mammals to come into contact with oil. This applies 
especially to northern or ice-infested waters, where by virtue 
of their habits and rearing of young, both adults and young run 
the risk of encountering oil] entrapped under ice or in leads. 
Also the colonial habit of most seals and some other marine 
mammals increases this risk. 


Short term experiments carried out with seals indicate that 
impacts may be minimal, even in the case of exposures to 
Pelative.y utan concentrat tons, Oregl!. | Possibreverrects, 
however, include ingestion of oi] droplets during grooming, 
loss of thermal insulation and/or waterproofing as a result of 
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coating and irritation of eyes and exposed mucous membranes. Eye 
irritations were reported after the "Arrow" spill and after a 
diesel oil, spill off Alaska. It is difficult to speculate on 
long-term effects on physiology and behavior in animals coated 
with relatively large concentrations of oi], but in view of the 
results obtained after heavy oiling of young seals it is unlikely 
that the slight soiling of fur would have a significant effect on 
SULVIVala==Inethis=regard,-1t-1S -of interest that o1led 
individuals among a population of elephant-seal pups on San 
Miguel Island survived and later dispersed in a normal manner. 
Ice can form natural barriers protecting seals from oil, but 
large quantities of oi] entrapped in leads in pack ice could be 
important in contaminating species such as harp seals. However, 
seal populations are widely distributed and contamination of any 
Species would likely be restricted to a small proportion of the 
total population. 


Marine mammals (to a greater extent than fish or 
invertebrates) have efficient detoxification systems for the 
metabolism of hydrocarbons. It is therefore unlikely that the 
ingestion of small quantities of oi] would seriously harm this 
group of marine organisms. 


Concern has been expressed that the gill] rakers of baleen 
whales may be coated and damaged if they continue to feed in 
waters heavily contaminated with emulsified oi! particles. The 
Significance of this to overall food gathering and metabolism of 
the animal is likely to be minimal, in that it has been 
demonstrated that there is no long-term interference with 
filtering or food trapping functions. Also questions have been 
raised about the use of oi] contaminated leads in polynyas by 
Arctic species of narwhals and white whales. Like seals, whale 
populations are widely dispersed and localized contamination of 
any species would likely be restricted to a small proportion of 
the total population. 


Whether marine mammals possess the capability to avoid oiled 
waters is still somewhat of an open question. Recent studies 
suggest this capability in bottlenosed dolphins. However, field 
observations indicate that marine mammals do not necessarily 
avoid oiled waters, even if they do possess this capability. 


Summary on the Effects of Petroleum Pollution on Marine Life 


Present evidence suggests that oi] pollution may have 
serious local and temporary consequences, but they are no 
greater, and generally less than natural fluctuations in 
populations. Considering local impacts, coastal benthic 
communities are vulnerable and recovery from spilled o0i1 could be 
relatively slow, especially in cold temperate and arctic 
environments. Local breeding populations of many organisms 
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including fish larvae may be impacted especially in confined 
inshore waters. In general, however, populations of 
phytoplankton, zooplankton, adult fish and marine mammals are not 
considered to be in serious peril. Most damage will occur in 
coastal areas rather than in the open sea. 


General Statement on Knowledge Gaps 


Although the evidence indicates that the presently 
measurable effect of petroleum pollution will be more or less 
localized or at the individual organism level, there is a general 
consensus among experts tnat there is a need to gain a better 
understanding of the dynamics of marine ecosystems in general, so 
that we will be in a better position to evaluate possible subtle, 
indirect effects of petroleum as well as other pollutants. Our 
knowledge of the fundamental processes of marine ecosystems is 
marginal, but in recent years major advances have been made. It 
is hoped that in the foreseeable future, effects on biological 
systems will be measurable and predictable by the application of 
modern ecosystem theory. 


A significant level of ecosystem stress, no matter what its 
cause, should affect a number of ecological parameters such as 
community diversity, stability, biomass and production. However, 
variability being a common feature of marine ecosystems, the 
problem lies in being able to discriminate the effects of 
pollutants from natural fluctuations in animal populations. This 
weakness in our ability to "see" the impact because of natural 
"noise" doesn't mean that the impact doesn't exist. Individual 
organisms respond to sublethal stress long before effects become 
measurable at the population or community level. Thus 
biochemical, physiological and pathological studies on individual 
organisms can provide early warning signals for potential impacts 
at higher levels of biological organizations. 


There iS presently a need to develop simple indices for 
assessing potential areas of impact at major oi] spill or 
offshore petroleum development sites and to extrapolate from 
these indices what happens at higher levels of biological 
activity. Future emphasis should also be given to obtaining 
ecological data which can lead to a better understanding of the 
structure and function of ecosystems and a better capability for 
predicting and quantifying impacts. Any regions slated for 
intensive hydrocarbon development have a potential for 
catastrophic spills such as blowouts as well as chronic inputs of 
hydrocarbons and such areas should be the focus of special 
Studies. 
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It is difficult, however, to suggest whether future 
ecological studies in the open oceans, should take priority over 
Studies in coastal waters, the area which has been consistently 
shown to be most heavily impacted by catastrophic oi] spills. It 
would presently seem judicious to attempt a balance between the 
two. Also, to be of most benefit it is important that study 
sites not be too rigorously circumscribed by “artificial” project 
or administrative-type boundaries. 


The present weakness in our ability to predict, and 
subsequently measure, impact at the population or ecosystem level 
points our the value of effects monitoring at the individual 
organism level. Currently efforts are underway, in a number of 
quarters, to develop appropriate monitoring indices. 


Drilling elutds 


At present, water-based drilling muds are used exclusively 
offshore Eastcoast and the Arctic. The trace elements contained 
in these drilling muds may have cumulative toxicological effects 
if retained in sediments. 


Oil-based drilling muds have not been used to date in 
Canadian waters. There are, at present, at least two industry. 
proposals for use of oil-based muds offshore Eastcoast. In 
general, use of oil-based muds is of greater concern than that of 
water-based muds. Use of diesel oil-bored muds is of particular 
concern because of the toxicity associated with aromatic 
compounds. Extensive use of diesel oil-based muds could lead to 
Significant but localized impacts upon zoobenthos. Low-toxicity, 
mineral oil-based muds, while of less concern, are none-the-less 
problematic. Use of mineral oil-based muds result in less 
Significant impacts and approximates that associated with 
water-based muds. 


The accumulation of drill cuttings and other solids around 
platforms could have localized effects on bottom dwelling 
Species. Highest concentration would be expected in the vicinity 
of platforms, but mixing and transport processes generally 
disperse and dilute the mud components. Extensive studies at an 
offshore petroleum development site in the Gulf of Mexico 
indicated that drill cuttings were mostly found within 
approximately 4 km of drilling installations with the highest 
concentration occurring in the immediate area of platforms. 
Normal, slightly coarser sediments were noted within a radius of 
4 km from tne platforms. 


ad Prie tg! fe fer ere rrp Vo ; 
nang: O89 Noam ary At Otel 7 
s sa ing hithas e 192460) v f 


y t ab 
«! ar Am stint S6lq ; ' 
: s 
i 


2.4 


CaS 


«= 359 


Studies on the effects of drilling muds in the North Sea and 
the Gulf of Mexico have shown localized impact on benthic 
communities, both from sedimentation and by oiling. These 
impacts are found, however, primarily within the immediate 
vicinity of drill platforms, and have not been found to have 
measurable impact on pelagic organisms. 


Dispersants 


Oi] spill dispersants are permitted for use as a 
countermeasure under certain conditions, for instance, to prevent 
impacts on ‘sensitive’ shorelines, bird-colonies, seal-rookeries, 
important spawning grounds, etc. Early dispersants were 
themselves hydrocarbon in nature, and were highly toxic, giving 
rise to high mortalities in marine biota after their use, as 
during the "Torrey Canyon." incident. More recent developments 
have resulted in dispersants with much reduced toxicity, while 
Still retaining their dispersing effectiveness. In addition to 
their low level of toxicity, they are degradable by various 
species of marine organisms including microbial life. Oil spill 
dispersants increase the levels of hydrocarbons dissolving in 
water and this can result in transient increases in toxicity at 
the point of application, before the 'dissolved' hydrocarbons are 
diluted and dispersed into the water column. Once in the water 
column, petroleum hydrocarbons are degraded and assimilated over 
time by various types of microbes. However, the time of 
degradation of smal! oil particles, which continue to drift in 
the water column or filter down into sediment, has not been wel] 
established for arctic and subarctic environments. 


Marine Seismic Surveys 


The principle method for exploring hydrocarbon-bearing rock 
formations, either on land or beneath the world's oceans, is the 
generation of shock waves (i.e. seismic waves) which bounce off 
the various layers of rock and return to the surface, where they 
are recorded by sensitive instruments. The most commonly used 
sources of energy for the creation of artificial shock waves, in 
the Canadian offshore, are non-chemical types, the most frequent 
being compressed air. Less frequently used are the chemical 


_explosives. 


Underwater shock waves resulting from the detonation of high 
energy chemical explosives are potentially lethal to fish in that 
they can result in the rupture of the swim bladder and other body 
organs. Shock waves have also been postulated to be lethal to 
marine mammals and sublethal effects can result in damage to 
their auditory system and/or abnormal behavioral patterns which 
may affect post-natal survival of young. 
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In contrast to the lethal effect of chemical explosives, 
when used to generate shock waves, seismic waves produced by 
non-chemical means such as air guns have proven to be relatively 
harmless to fish. Thus it is extremely unlikely that they would 
cause any gross damage to marine mammals. 


Today, the vast majority of conventional marine seismic 
surveys are conducted using non-chemical explosives as the 
primary energy source. The non-lethal aspect of shock waves 
produced by non-chemical explosives makes them the preferred 
Seismic energy sources relative to the apace gs of fish and 
marine mammal resources. 


Noise 


Vessel traffic associated with hydrocarbon production and 
transport in the Arctic has been shown to affect marine mammals, 
in two ways: by physically impinging on individuals both in open 
water and while breaking ice, and by interfering with their sound 
production and hearing. It is speculated that similar 
disturbances could occur in relation to oil] and gas exploration 
on Canada's east coast. 


Observations to date suggest that although the potential for 
interference with marine mammals as a result of noise from 
offshore drilling and associated vessel traffic is real, such 
disturbances should not cause seals or whales to abandon 
important areas of their habitat. In fact, whales are commonly 
observed in close proximity to drill rigs on the Grand Banks and 
off the Labrador coast, apparently showing no signs of a fright 
reaction. 


At present there is a lack of definitive data on levels of 
noise which may cause the above effects. 


Generally, fish will display a fright reaction to sudden 
noise. However, fish will quickly acclimate to the constant 
level of noise produced by a drill rig since they are commonly 
found beneatn the platforms. 


Waste Disposal 


The disposal of sewage and garbage, which is generated as a 
result of the normal drilling operations, is well regulated in 
Canadian waters. Human sewage is either treated, as on board 
drill ships, or discharged directly into the ocean. In both 
cases, sewage is diluted quickly by the receiving water, and as 
such, the discharge of sewage from rigs is not considered to have 
a Significant negative impact. 
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Flammable domestic wastes are required to be incinerated 
while the ashes and all other garbage are transported to shore 
for land disposal. Toxic chemicals must be brought to shore in 
safe containers and disposed of in approved land sites. 


Effects on Fishing Industry 


2.8.1 Normal Operations (Expected Events) 
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Exclusion Zones 


In Canadian waters where hydrocarbon 
exploration and development are administered by 
the Canadian Oi] and Gas Lands Administration, an 
official safety zone of 500 meters in all 
directions of the platform or 50 meters beyond 
the anchor pattern, whichever area is greater, is 
under regulation. Thus, the existence of 
drilling rigs or production platforms consitutes 
a de jure loss of access to the fishing 
industry. The total acreage involved in 
exclusion zones varies extensively and is 
controlled by such factors as size and number of 
commercial fields, and the phase of development. 
Exploration usually involves a few rigs scattered 
over a large ocean area so that the resulting 
exclusion zones are both small] and temporary. 
Lost fishing areas resulting from production 
platforms, on the other hand, may be somewhat 
larger, since these platforms tend to be more 
numerous and clustered. In either case, 
exclusion of fishing activities in the vicinity 
of offshore rigs or production platforms, while 
being significant in a localized sense, should 
not have widespread significance. 


Drilling Debris 


Apart from the concern for their gear 
becoming fouled by oil resulting from an 
accidental spill, fishermen frequently raise a 
concern for submarine debris on which nets and 
other gear may become entangled. A major 
difficulty in the North Sea was the occurrence of 
debris around pipelines as a result of the 
trenching, pipe-laying, burying and rock dumping 
operations. In the case of drilling platforms, 
most, if not all, of the debris occurs within the 
exclusion zone and thus interference with fishing 
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operations is avoided during active drilling. 
Once single wells are abandoned, however, 
hitherto safety zones containing drilling debris 
become hazards to fishing activities. Fishermen 
in the Gulf of Mexico maintained that there was 
much abandoned or jettisoned equipment associated 
with offshore oi] operations. Such hazards, in 
the context of such large fishing areas as the 
Grand Banks, will be localized and strict 
regulation can reduce the local impact. 


Conflict with Gear 


With increased vessel traffic associated 
with oi] and gas exploration, the potential for 
conflict between this activity and traditional 
fishing patterns has risen. The nature ofthe 
conflict centres around the damage or loss of 
fishing gear which results ultimately in lost 
income to the fishing industry. 


While supply vessels which routinely service 
the drilling rigs present no real problem to 
mobile fishing fleets (i.e. supply vessels can 
take evasive action to avoid fishing vessels), 
seismic vessels can interfere with both offshore 
mobile gear and inshore fixed gear. Vessels 
conducting seismic surveys normally tow in excess 
of 1000 m of "listening" cable and must maintain 
a precise course and speed throughout each survey 
line. For this reason, seismic operators are 
reluctant to alter course once they have begun to 
"shoot a line." Similarly, once a trawler has 
Set its cears; it is difficult tarntnewvesseice 
manoeuvre quickly. Thus, gear conflict could 
result when these two types of vessels are 
working in proximity to one another. A few such 
incidents have been reported by Nova Scotia 
fishermen. -In. one case, an otter trawl] had to be 
cut loose when it became entangled in seismic 
equipment. In another incident, several Bay of 
Fundy fishermen (five were involved) lost: lobster 
traps when a seismic vessel steamed through their 
grounds. 


Although the potential for gear conflict 
exists and actual cases have been documented, the 
number of incidents in Canadian waters are low. 
This can be attributed in part to a well 
developed communications network, and in part, to 
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the low density of vessels of all types in 


relation to the large expanse of ocean in which 
they work. 


Positive Impacts 


The onset of oi] and gas exploration in 
Canadian offshore waters has been a boom to the 
fishing industry by providing much needed 
recording stations for weather and improved 
communications links. Indirectly, offshore 
exploration and development leads to an improved 
Search and rescue service. 


2.8.2 Accidental Events 


2.8.2.1 


Fish Tainting 


Tainting, that is, the imparting of an oily 
off-flavor to commercial species, is a well 
documented occurrence in cases where both 
shellfish and finfish have come in contact with 
hydrocarbons from oi] spill incidents. Mobility 
appears to be the key factor in governing the 
probability of a commercial species becoming 
"contaminated" by oil. Shellfish, which 
generally lead a sessile or sedentary adult life, 
are more susceptible to tainting as are finfish 
caught in oiled nets or retained in nets which 
are subsequently oiled. It seems unlikely, 
however, that fish, at large in the open ocean, 
will pick up sufficient 011 to become tainted. 


Very little systematic research has been 
undertaken on the subject of tainting by oil. 
The area of research in this field, which is most 
neglected and deserving of more attention, is a 
definitive evaluation of the maximum — 
concentration of different kinds of petroleum in 
water in which fish can reside without picking up 
petroleum-types of flavors. 


Avoidance of direct contact with 01] does 
not necessarily eliminate the problem of tainting 
- at least where public perception is concerned. 
Buyers may be reluctant to purchase fish caught 
in areas where there has been an oi] spill even 
though the catch was not in direct contact with 
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oil. This fear of tainting can have a direct 
impact on the income of fishermen locally or 
effect the markets of large companies depending 
on the scale of the spill. 


At present there are no established 
Standards or guidelines for rejecting 
contaminated catches apart from the visible 
presence of oi]. This situation is aggravated by 
the subjective nature of taste perceptions. As a 
result, there has been no uniformity to the 
application of closures and confiscations, to 
date. 


Fouled Gear 


It is reasonable to suggest that virtually 
every major discharge of oi], whether as a result 
of blowout, transportation accidents or 
bilge-water disposal has resulted in fishing gear 
becoming partially or wholly coated with oil. 
Lighter oils and refined hydrocarbon products do 
not pose a great threat in that ocean turbulence 
tends to disperse these oils quickly while 
general handling of "contaminated" gear causes 
the lighter oils to wash or wear off rapidly. 
Heavier crudes or residual oils, however, can 
liberally coat nets, ropes, buoys, boats and 
their crew resulting in either loss of 
"contaminated" gear or an expensive and time 
consuming cleansing operation. Most susceptible 
to fouling are the fixed-gear (i.e. longlines, 
gillnets, traps) and the infrastructure (i.e. 
wharves, off-loading facilities) associated with 
the inshore fishery. To some extent, fishermen 
using mobile gear (i.e. trawls, purse seines) can 
keep track of surface oil slicks either visually 
or through established communications network and 
thus avoid deploying their gear in areas where 
the likelihood of oiling is high. However, if 
oi] is dispersed subsurface, all gear types are 
equally vulnerable. 


Contamination of Fish Plant Intakes 
In the event of an oil slick moving inshore, 


fish plant processing-water intakes become 
vulnerable to contamination, which could result 
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in temporary cessation of production until the 
oil is removed and the water system cleaned. 
Although the large array of countermeasures 
available to contain and recover oil greatly 
reduces the risk to fish plant processing-water 
intakes from contamination by surface oi] slicks, 
dissolved or suspended oil (i.e. sub-surface oi1) 
remains a threat. 


Cee tiee Premption of Fishing Activity 


Apart from actual fouling of fishing gear, 
large oil slicks over or near established fishing 
grounds nas the effect of displacing fishing 
activities into nearby areas where the oil slick 
is absent. Because of the habitual nature of 
fishing, fishermen displaced from their 
traditional grounds are often uncertain of the 
adjacent waters in which they are forced to 
fish. As a result, catches may decrease and the 
incidents of gear conflict may increase if large 
numbers of fishermen are displaced into an 
adjacent area. 


2.9 Research 


The Department of Fisheries and Oceans (DFO) conducts an 
extensive research program pertaining to offshore oi] and gas 
fisheries problems. Major studies are carried out from Bedford 
Institute of Oceanography, Dartmouth; Northwest Atlantic 
Fisheries Centre, St. John's; and the St. Andrew's Biological 
Station. 


DFO research related to oi] and gas development includes 
studies of the distribution of fish eggs and larvae (oten 
particularly vulnerable to the effects of a spill) and on the 
short and long-term effects of oi] and oil dispersants on fish 
and other marine life. 


In addition, a number of oceanographic study programs are 
being carried out by the department, related directly to oi]! and 
gas development. Among these are Gidimes nike. tanaqectoryistudies:, 
studies of the physical fate of oil in the water column, chemical 
"finger-printing" of oil, wave climate studies, surface current 
measurements, and studies of continental shelf dynamics. 
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As well as its internal research program, DFO provides 
advice to the oi] industry on the design and execution of 
research and baseline data collection activities. The 
department also supports and encourages the industry in its 
efforts to improve containment and cleanup technology. 


Charts of coastal and offshore resources are prepared 
the identification of sensitive areas and show Spawning 
grounds, concentrations of eggs and larvae, migration 
routes, adult concentrations, fishing efforts, gear 
placement and values, landed values and locations of 
processing plants. These maps also depict important 
oceanographic characteristics such as upwellings, currents, 
winds and waves, as well as ice conditions. 


The maps provide valuable tools for the development of 
counter-measure strategies in the event of an accident and 
may also prove useful in the evaluation of compensation 
claims. They can be used in coastal zone planning and to 
identify areas that could be reserved exclusively for 
fisheries development. 


ENVIRONMENTAL HAZARDS POSED TO SEABIRDS BY EAST COAST OFFSHORE OIL 
EXPLORATIONS 


INTRODUCTION 


The coasts of eastern Canada support several million breeding 
pairs of marine birds, comprising the majority of the western Atlantic 
populations of all marine bird species except Dovekie and Roseate 
Tern. In addition, many birds visit the continental shelf waters of 
eastern Canada in winter wnen the Newfoundland banks are the single 
most important feeding area for marine birds in the North Atlantic. 


Most marine birds in Canada breed during June to September. In 
October and November there may be a general dispersal, but arctic 
breeders migrate southward during this period. Most birds are on 
their wintering grounds from November to March and a return movement 
to the breeding colonies takes place in April and May. During the 
breeding season the numbers of seabirds are augmented by a large 
influx of breeders, particularily Shearwaters from the southern 
hemisphere, and also by non-breeding Northern Fulmars from the eastern 
North Atlantic. Many species winter along the coasts of the Gulf of 
St. Lawrence and Newfoundland and some also winter in Nova Scotia. 


The following account concentrates principally on marine birds. 
Similar considerations of risk also apply to birds that breed in 
freshwater habitats but move to the sea in winter. 
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The importance of the impact of offshore oi1 exploration and 


consequent oi! spills on seabirds is biologically significant. 
Moreover, the birds have a high profile in the public consciousness. 
The effects of oi] spills on seabirds are readily apparent, even to 
the most casual observer. 


3.2.1 


Numbers and Distribution of Marine Birds in Eastern Canadian Waters 


Colony Location, Size and Distribution During the Breeding 
Season 


The positions of major concentrations of breeding seabirds 
in eastern Canada are shown in Figure 1. The vast majority are 
concentrated in eastern Newfoundland (about 3 million birds), 
the Groswater Bay area of Labrador (about 300,000), Akpatok 
Island in Ungava Bay (600,000), Digges Sound (600,000), Eastern 
Cumberland Peninsula (620,000) and the Lancaster Sound/Jones 
Sound area (about 1.5 million). Regional totals are summarized 
in Table 1. Other major seabirds breeding colonies also occur 
on the west coast of Greenland, mainly north of 70°N, with a 
huge concentration of Dovekies ( 10 million) in the Crimson 
Cliffs area south of Thule. 


Information on the distributions of birds foraging away 
from their colonies during the breeding season are only 
partically known. A high proportion of Atlantic Puffins and 
Common Murres from the colonies in east Newfoundland probably 
feed within a few kilometers of the shore, at least during the 
Capelin spawning period. However, pelagic species such as 
Leach's Storm Petrel and Northern Fulmar range widely and 
probably cover most of the continental shelf. Thick-billed 
Murres breeding in Lancaster Sound and Hudson Strait are known 
to forage up to 120 km from their colonies. In Labrador, 
Atlantic Puffins, Common Murres and Razorbills forage up to 40 
km from their colonies on Gannet Islands. 


In addition to breeding birds, numbers are augmented in 
summer by southern hemisphere visitors which spend the austral 
winter in Canadian waters. Most important of these is the 
Greater Shearwater of which several million probably visit the 
Newfoundland banks in July to September, extending as far north 
as northern Labrador. Smaller numbers of Sooty Shearwaters 
also occur north to Newfoundland, and substantial numbers of 
pre-breeding Northern Fulmars from the eastern North Atlantic 
population occur on the Newfoundland banks and perhaps further 
north. 
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3.2.2 Wintering Population Sizes and Distribution 


Sya arae 


The bulk of marine birds from the high Arnticeyorrds trom 
eastern Canada and from West Greenland, are increased by 
immigration from the eastern Atlantic with birds coming to 
Newfoundland and the Labrador Sea from as far away as 
Spitzbergen. The numbers of the latter are difficult to 
estimate. The minimum numbers probably present off 
Newfoundland in winter are: Northern Fulmars.) )) milLhton: 
Black=legged Kittiwake, 1 Million; Common Murre, 1 million; 
Thick=billed Murre, 4 million; Atlantic Puffin, 2 million and 
Dovekie, 10 million. Actual numbers present in late winter, 
when ice pushes birds south from the Labrador Sea, are probably 
higher. Coastal waters off Newfoundland support large numbers 
of Common Eiders and other sea ducks throughout the winter. 


Numbers of birds wintering in the Gulf of St. Lawrence, on 
the Scotian Shelf, or on George's Bank are generally lower than 
those off Newfoundland, but the Scotian Shelf and George's Bank 
Support the bulk of the western Atlantic's Razorbills and a 
proportion of the population of Common Murres. Large numbers 
of Common Eiders winter in the Gulf of St. Lawrence and off 
Nova Scotia, as well as further south. 


Migration Routes and Staging Areas: 


For pelagic birds, relatively little is known about actual 
migration corridors or important staging areas. The most 
important migration taking place wholely within Canadian waters 
is the movement of Thick=billed Murres and Common Eiders from 
Hudson Strait and Hudson Bay southward through the Labrador Sea 
in fall. During September and October about 2 million Thick- 
billed Murres, including non-breeders and young-of-the-year, 
leave Hudson Strait en route for Newfoundland. A large 
proportion of the birds particularily susceptible to oi] during 
this period because they are flightless and on the water. 
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Figure 1. Major seabird colonies in eastern Canada (@ ) 
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Migration of Eiders occurs in two stages, with males 
moving in August to moulting areas around the southeast coast 
of Baffin Island thence to Newfoundland and females and young 
following in September and October. 


The majority of Thick=billed Murres breeding in high 
arctic waters probably migrate via the coastal waters of West 
Greenland. The migration of Northern Fulmars and Black-legged 
Kittiwakes from Lancaster Sound is less clear, but waters off 
southeast Baffin Island and the Labrador coast support large 
numbers of these birds in September and October, suggesting 
that these are important staging areas. 


Role of Seabirds in the Marine Ecosystem 


Seabirds feed on a wide variety of marine organisms from smal] 
zooplankton such as copepods, up to herring and other fish reaching 
25-30 cm in length. Rough figures for Murres in Newfoundland waters 
during winter suggest that they consume approximately 300,000 metric 
tonnes of fresh-weight biomass during the 150 days that they are 
concentrated in the area, a major component of which is capelin. 
Where commercial fishing occurs, many species take advantage of offal 
and trash-fish discarded by fishermen and are concentrated 
particularly around fishing boats. In inshore waters, sea ducks take 
benthic invertebrates, particularly shellfish. The figures do 
indicate that marine birds can have a substantial] impact on the marine 
ecosystems. 


The main predators of seabirds are people and hunting of marine 
birds forms a small but important part of the local economy for 
outports in Newfoundland, some native communities in the Canadian 
Arctic, and many people in West Greenland. 


Between a quarter and a half a million Murres, mainly 
Thick=billed, and 100-200,000 sea ducks, mainly Common Eiders are shot 
in Newfoundland and Labrador each year. The average weight of these 
birds is about 1 kg (murres) or 2 kg (eiders). Hence, the equivalent 
value for chicken purchased in Newfoundland ($4kg), using maximum 
estimates, would be worth about $3.6 million. Harvests by northern 
communities are much smaller, probably less than 10,000 birds and the 
same number of eggs but constitute an important part of the diet for a 
few villages (Ivujivik, Pond Inlet, Cape Dorset). 


Vulnerability of Seabirds to Drilling Operations 


3.4.1 Noise and Other Disturbance 


Experience with offshore oi] developments in the North Sea 
suggests that noise and activity associated with the 
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exploration for and extraction of offshore oil deposits has 
little effect on marine birds. An exception to this is the 
siting of shore-based facilities where these affect important 


breeding habitat. Flaring-off of excess gases attracts birds, 


including Seabirds, under certain weather conditions, but 
little mortality has been observed resulting from this effect. 


EtFects of 071 on Seabirds 


Seabirds die from a combination of causes when they come 
into contact with oil. In extreme cases, oi] mats the birds' 
feathers to such an extent that they become incapable of 
movement. At lower intensities birds swallow oi] while 
preening and suffer from a variety of toxic effects, including 
increased metabolism and decreased digestive efficiency. The 
soiled plumage loses its insulating properties and hence the 
birds expend more energy than usual on thermoregulation. Some 
birds have been shown to have successfully cleaned themselves 
without ill effects, others found dead apparently suffered only 
very light soiling. We are still unable to predict the exact 
effect of any particular oi] in any given concentration. 


Species most vulnerable to oiling are those which spend 
most of their time sitting on the surface. This includes al] 
the auks, sea ducks and loons. Species which spend most of 
their time in the air, alighting only occasionally, are much 
less likely to contact oi] and these include Northern Fulmar, 
Leach's Petrel and Black=-legged Kittiwake. Oil in heavy 
concentrations may also affect birds’ food supplies either by 
destroying them or contaminating them. The latter applies 
particularly to eiders which feed predominantly on sessile 
filter feeders which may concentrate toxic substances. In most 
cases, however, direct effects on sea birds are likely to be 
more drastic than secondary effects operating through the 
food-chain. 


Experience with Seabird Mortality in Relation to Major Offshore 
O71 Developments 


Compared to the effect of chronic oi] pollution levels 
associated with normal shipping activities, the effects of 
offshore oi] developments in the North Sea, the most comparable 
area to the Canadian east coast, have been fairly small. 
However, significant effects have been observed over smal] 
areas, particularly close to terminal facilities. Seabird 
populations breeding close to the Shetlands oil terminal at 
Sullom Voe have been considerably reduced by several relatively 
small spills of the type almost certain to occur with daily oi] 
transfers taking place. This emphasizes the importance of 
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Siting terminal facilities away from major seabird 
concentrations. 


A major blowout in the Hibernia area, where birds are 
probably denser than in the North Sea, might kill tens of 
thousands. A blowout of the dimensions of Ixtoc in the Gulf of 
Mexico would probably have a much greater impact. 


3.4.4 Chronic and Catastrophic 011 Pollution and its Potential 
Effects 


When considering the effects of chronic low-level 
pollution associated with oi] developments we need to compare 
likely increases in oi] discharge with existing background 
levels. In the North Sea the area was already subject to 
considerable oi] pollution from heavy ship traffic and 
therefore comparisons would be difficult to make. On the other 
hand, in many parts of the Canadian east coast, particularly 
north of the Straits of Belle Isle, we are dealing with a 
previously uncontaminated environment. As a result, seabirds 
which had been free of any threat may now be exposed. 


Catastrophic pollution, in the form of a major oi] well 
blowout, can presumably be expected to occur relatively 
rarely. Although such an event might have a considerable 
impact on seabird populations in the vicinity, it seems very 
unlikely, given previous experiences with offshore oi] 
developments, that such events would occur frequently enough to 
pose as great a threat to marine ecosystems as the routine 
spills and discharges associated with day-to-day operations. 
However, the vulnerability of seabird populations varies 
considerably between different areas of the eastern Canadian 
continental shelf. A large spill at the wrong time in the 
wrong place could have serious consequences for a substantial 
portion of eastern Canada's seabirds. 


3.5 Potential Impacts of Major Oil Spills in Selected Areas 
3.0.8 sHipernia 


A major oil spill at the Hibernia site can be expected to 
move across areas on the continental slope at the edge of the 
Newfoundland banks that support large concentrations of marine 
birds throughout the year. Species particularly at risk would 
be, in winter, Common and Thick-billed Murres and Dovekies and 
in summer Northern Fulmars and Greater Shearwaters. 


A worse-case scenario, involving a slick covering a 
thousand square kilometres, could kill 10-20% of Dovekies and 
Murres wintering off Newfoundland. The population consequences 
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Of, such a Spill would probably be spread among all contributary 
populations and would take several years to replace. Relative 
to other areas, economic losses, in terms of lost hunting, 
would probably be fairly small. 


3.5.2 Labrador Sea 


A major spill occurring in the Labrador Sea would have 
greatest impact on seabirds in September-October when large 
numbers of Thick-billed Murres, Northern Fulmars, Black=-legged 
Kittiwakes and Phalaropes (Lobipes lobatus, Phalaropus 
fulicatus) pass through the area. In the worst case we can 
envisage a large proportion of young and flightless adult 
Thick=billed Murres from colonies in Hudson Strait which would 
reduce the harvest of eggs and adults by northern communities, 
and probably have a significant impact on the numbers available 
to Newfoundiand hunters. The rate of recovery from such a 
event is hard to predict because the effects of 
density-dependent adjustments cannot be measured. However, 
even at the most optimistic, we could not expect Thick-billed 
Murre colonies in Hudson Strait to recover in less than 10-20 
years, and perhaps not at all. 
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The continental shelf area in Davis Strait is most important 
as a feeding ground for Northern Fulmars and for the large 
Thick=billed Murre colony at Reid Bay, near Cape Dyer. The main 
danger period in this area is similar to that for the Labrador 
Sea, but the majority of Thick-billed Murres are believed to 
migrate on the Greenland side of the Strait and current patterns 
would probably keep the oil on the Canadian side. 


In the worst case, a spill occurring off Cape Dyer in late 
August or September might substantially reduce the Thick-billed 
Murre colony at Reid Bay. Recovery is conjectural. Economic 
consequences would probably be small. 


3.5.4 Lancaster Sound 


The area comprising Lancaster Sound, Jones Sound and 
adjacent parts of Baffin Bay is the richest in the eastern 
Canadian arctic in terms of numbers and species diversity of 
marine birds. Major spills in the vicinity of the Thick-billed 
Murre colonies at Prince Leopold or Coburg Islands, or Cape 

Hay, Bylot Island could decimate their populations beyond 
recovery. A large spill at the mouth of Lancaster Sound in 
September could destroy a large proportion of the populations 
from all three colonies. If it spread into coastal waters off 


Ed ee 


south eastern Devon Island large numbers of Northern Fulmars 
and Black-legged Kittiwakes would also be killed. 


Because of already declining numbers, there is no 
certainty that Thick-billed Murre populations in the Sound 
could recover if affected in a substantial way by oil 
pollution. Economic consequences would include reduced kills 
by hunters in Greenland and Newfoundland. 
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This area is not thought to be as rich in seabirds as the 
Newfoundland banks and it is recognized that hydrocarbon finds 
in this area are primarily gas and condensates. A major oi] 
spill in summer would probably affect mainly non-breeding 
Southern Hemisphere visitors such as Greater Shearwaters. In 
winter it could have a substantial impact on numbers of 
*Razorbills; a’species which is uncommon and declining: 
worldwide. However, information on numbers and distributions 
is insufficient to predict what the population consequences of 
a spill might be. 


3.5.6 Guif of St. Lawrence 


In such a confined area of the sea, any major spill would 
inevitably reach the shore. At any time of year this would 
mean killing large numbers of Common Eiders and in winter many 
other sea ducks, particularly Barrow's Goldeneye, would be 
affected. A spill in the area of the Gaspé Peninsula would 
affect the largest North American colony of Gannets at 
Bonaventure Island, perhaps reducing it substantially. Tnis 
colony is a major tourist attraction and its value as such 
would diminish if the Gannets disappeared. Reduction in 
eiders, particularly in the estuary of the St. Lawrence, would 
affect the down-collecting industry in that area, with a 
consequent loss of income and employment. 


3.6 Mitigation of Impact on Seabirds 
3.6.1 Dispersants 


Seabirds are likely to be a key beneficiary in the 
decision of an on-site commander to use dispersants to combat a 
particular oi] spill. As far as other forms of marine life are 
concerned, the toxic properties of the oi! are not effective 
until it is incorporated into the water column; the process 
promoted by dispersants. 


An important factor in a decision to use dispersants in a 
given situation is likely to be the number of seabirds believed 
to be mt risks solr therspi. WMtoccurred*orr iabrador or at the 
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mouth of Lancaster Sound in late August or September the need 
to deploy dispersants to avoid the oiling of flightless Murres 
would be compelling. In other situations, where birds are less 
concentrated, or more mobile, the benefits to seabirds would 
have to be weighed against possible adverse consequences for 
fish larvae and marine invertebrates. 


3.6.2 Clean-up of Oiled Birds 


Many interest groups in the U.K. and North America have 
devoted a lot of time to developing techniques for cleaning and 
rehabilitating oiled seabirds. Success rates are generally 
rather low, depending on the initial condition of the birds, 


but most seabirds only come ashore when exhausted and close to 
death. 


4, COUNTERMEASURES = RESPONSE, EQUIPMENT AND TECHNIQUES 
4.1 Emergency Response 


Public health, safety and environmental protection are of 
paramount importance in responding to and preventing oi! spill 
emergencies. As recently as 1981, the Federal Cabinet issued an 
Order -in-Council known as the Emergency Planning Order which 
re-affirms the importance of emergency preparedness. The 
wide-ranging properties of oils actually and potentially spilled 
provide a variety of difficult problems to be solved and often a 
narrow field of knowledgeable experts from which to draw advice and 
assistance. Furthermore, long transportation routes, a cold 
climate, a variety of sensitive environments and overlapping 
jurisdictions combine to make east coast spill contingency 
planning, prevention and response a particularly difficult 
multi-disciplinary task. 


The focus of the remainder of this section is to describe 
available countermeasure techniques and equipment along with a 
general comentary commentary on the capabilities and limitations of 
that equipment. To respond to environmental emergencies, the 
sensitivity of environment including resources at risk must be 
determined at the planning stage long before the incident occurs. 
To this end, the Department of the Environment has since 1975 
conducted reconnaissance field studies to characterize the marine 
and coastal environment throughout the Atlantic Region. This work 
was completed in order to priorize coastal/lands marine waters as 
to sensitivity to contamination while considering wildlife, 
recreational aesthetic and other environmental values. This 
priorization which is needed to select and deploy appropriate 
countermeasures techniques and equipment cannot take place without 
the basic inventory of coastal characteristics and the resource 
capability of nearshore lands and marine waters. 
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A relatively large number of individuals and agencies may 
become involved in responding to spills in the Atlantic Region. 
Normally, the owner, transporter, or storer (i.e. the polluter) 
experiences the spill and calls on his own individual, company or 
agency response organization. Unfortunately, not all companies and 
agencies place the same level of effort on developing the 
contingency plans that are necessary for a timely and appropriate 
response to spills. Depending on spill magnitude, the polluter's 
response may depend, as well, on outside support from commercial 
cleanup contractors, from an industrial cooperative response 
organization (such as the East Coast Spill Response Association, 
Atlantic Petroleum Association, or the Petroleum Association for 
the Conservation of the Environment). In addition, support may 
come from pre-arranged government scientific advisors or 
researchers based in nearby universities or other academic 
institutions. Initial reports (hopefully via the established 
reporting numbers: Zenith 49000/(902) 426-6030 in the Maritimes, or 
(709) 772-2083 in Nfld.) of the spill incidents should be made to 
local, regional, provincial, or federal government agencies, 
depending on the circumstances and the regulatory requirements of 
the situation. These government agencies may respond either 

individually or collectively in a variety of ways by: 


1) providing on-scene monitoring and assessment ; 


2) providing technical, environmental, social and economic 
advice to the incident On-Scene-Commander (OSC) and his 
staff; 


3) taking command and control of the situation if 


a) the polluter is incapable or unwilling to carry out his 
responsibilities 


b) the polluter is unknown or has left the scene of the 
incident 


c) the safety and health of nearby residents, or the 
security/value of nearby property or resources are 
threatened 


d) the environment is not being adequately protected 


A number of government agencies, including Canadian Coast 
Guard, Environment Canada (EPS and AES), Fisheries and Oceans, 
Canadian Oi] and Gas Lands Administration, Ports Canada and 
provincial Departments of Environment have mandates which relate to 
oil spill response. These agencies ensure that the oi! industry 
meets regulatory standards in the areas of contingency planning, 
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prevention and spill response. Government also provides a variety of 
support services such as training programs, research and development 


projects and support funding, on-scene advice and assistance when 
Spiddseaoccur, 


A number of systems are in place to provide information and 
assistance prior to and during oi] spills. The National Environmental 
Emergencies Team (NEET) and, in the Atlantic Region, the Regional 
Environmental Emergencies Team (REET) exist as for an exchange of 
information and ideas on contingency planning, equipment and emergency 
response, and to ensure that structures are in place for adequate 
emergency response. The latter is a responsibility assigned by 
Cabinet Directive to Environment Canada. 


REET is comprised of federal, provincial, municipal and 
industrial agencies and other organizations having legitimate roles to 
play in environmental emergency planning and response. At the time of 
a spill, the REET serves as a flexible and expandable committee of 
experts and agency representatives organized and coordinated to 
provide technical information and advice through the team chairman to 
the OSC on a variety of issues including environmental impacts, 
logistics, and public relations. 


The impetus for oi] transportation, exploration, processing and 
handling companies to respond to spills is derived partly from 
government legislation and regulations but also from negotiation and 
agreements. The oi] companies have developed a mutual aid system or 
cooperative arrangement for training, response and equipment. 


Case histories suggest that during major spills a Single 
authority or OSC should be identified to immediately take the overal] 
responsibility for coordination of response actions. Contingency 
plans normally assign one individual (and an alternate) to this 
extremely demanding role. The OSC may be a representative of an oil 
company, a government official, or an independent oi] spill cleanup 
contractor. In the event of a spill, the OSC is responsible for 
decisions on actions to take throughout each phase of the cleanup 
operation. The OSC maintains a constant liaison with the appropriate 
government agencies to obtain support to provide progress reports on 
all aspects of the emergency. 


4.2 Capabilities and Limitations of Equipment 


There are a number of factors which have a bearing on the 
response strategies and the effectiveness of oi] spill equipment 
employed off the east coast of Canada. The waters off this coast are 
cold and often rough, fog is common, sea ice is present in many 
locations for a significant part of the year, and many drilling sites 
are remote from sources of cleanup and containment equipment. 
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. Rapid spreading and weathering of oi] takes part in an offshore 
spill. Any delays in instituting cleanup actions will, therefore, 


increase the spread of the oil in the environment and make the cleanup 
more difficult and costly. 


Within the Atlantic Region, there are a number. of sources where 
07] Spill response equipment such as booms, skimmers, sorbents, 
dispersants and tracking buoys are stockpiled. The Canadian Coast 
Guard maintains the largest inventory with approximately $25 million 
_ worth of equipment, followed by the East Coast Spill Response 
Association with approximately $8 million, the Atlantic Petroleum 
Association with approximately $3 million, and a number of contractors 
with a total inventory worth approximately $1 million. 


A brief outline of the equipment presently employed on the east 
coast of Canada is as follows: | 


4.2.1 Booms 


- Booms are generally the first equipment mobilized during a 
sor. 


- A number of the booms available today are built to survive 
rough seas, are compactable and relatively easy to deploy. 
Regardless of the type of construction, however, any of the 
booms currently available will fail to contain oi] when: 
water velocities exceed approximately one knot; winds are 
greater than 15-20 knots; sea states are above 3-4 on the 
Beaufort Scale. Conventional booms are also not designed to 
be used in the presence of ice. 


- Sorbent booms are specialized containment devices which 
absorb moving oi] slicks in a porous material such as straw 
or a synthetic product. Such barriers are only effective 
when the oi] slick is relatively thin since the 
recoefficiency decreases significantly once the material is 
saturated with oil. Wave heights greater than about 0.3 m or 
choppy water prevents successful oi] containment using this 
system. 


- At present, the boom most widely used Ofisnore. 1S TUNG Ber. 
Vikoma Ocean Pack. This boom is stored and deployed from a 
fiberglass hull and is made up of a waterfilled balast 
chamber and an air flotation chamber. The Vikoma is ideal 
for fast response, however, continuous power is necessary to 
sustain the boom in the deployed configuration. It has been 
determined through field trials that this type of boom can 
sustain up to a 2.5 m. wave height and 0.7 knot current. 
However, for most winter conditions off the East Coast of 
Canada this equipment would be ineffective. 
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- A unique fireproof boom has been developed to the prototype 
Stage. The purpose of this device is to contain oil for 
in-situ combustion in close proximity to the surface release 
of a subsea blowout. This boom is made of stainless steel 
designed to withstand temperatures of approximately 1000 
degrees C. Additional work is necessary to improve the 
resilience of this boom in offshore wave conditions. 
Fireproof booms cannot yet be considered part of an existing 
capability to deal with offshore spills. 


- Booms are not generally in short supply in the Atlantic 
Region. The main limitation on their use relate to © 
difficulties with deployment 200 miles at sea in other than 
ideal conditions, their ineffectiveness in most winter 
conditions, logistical problems, vessel availability and a 
lack of personnel experienced in operating the equipment. 


4.2.2 Skimmers 


- Mechanical devices to recover spilled oil are available in a 
variety of forms ranging from large self-contained and 
self-propelled vessels down to small units that can be 
handled and operated by a single person. These devices can 
be classified according to three basic principles of 
operation: surface skimmers, weirs and suction devices. The 
effectiveness of any skimming device depends on wave 
conditions, the presence of debris, ice and emulsions; 
suction-type skimmers often pick up larger volumes of water 
than oil which may then lead to storage/disposal problems. 


- At present, the Framo ACW-400 is the state-of-the-art skimmer 
for offshore spills. This equipment is designed for high 
volume recovery of oi] contained by booms and it can be 
operated in a wide range of sea conditions. The equipment 
has a capacity to process from 100 to 200 cu. m/hr depending 
on oil type and wave conditions. This apparatus is a 
self-contained unit that can be installed on a wide variety 
of vessels. The Framo skimmer is large and sophisticated and 
therefore imposes logistical and technical problems. It 
operates up to a maximum 2.5 m. wave height and requires 1 
cm. oil thicknesses for efficient recovery. 


- For nearshore operations, the Morris Industrial MI-30 skimmer 
has been shown to be effective in recovering contained 
slicks. It can be used to remove fresh or slightly weathered 
crude. Such small skimmers function best in relatively calm 
sea conditions and have limited capability to recover oi] in 
debris infested waters. Efficient recovery necessitates 1 
cm. thicknesses of oil. 
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- Another popular skimmer, the Oi] Mop, uses a rope woven with 
polypropylene strands. Oil preferentially adheres to the 
rope mop and is squeezed off the wringing system. The Oi] 
Mop can pick up a range of oil and the unit can function well 
in limited wave conditions and in the presence of some 
debris, but is severely limited by cold weather conditions. 


- 'Slicklickers' are also widely available for spill response. 
They can be effective in recovering contained oi], including 
very viscous products, by simply transferring products on a 
rotating belt to a storage container. Generally, this device 
is limited to operations in calm water and its etciareneulite time 
can be hindered by slow transfer operations. 


4.2.3 Slick Tracking and. surveillance 


- O11 spill surveillance is usually accomplished by visual 
observation from aircraft, ships or by using radio-tracking 
buoys. Radio-tracking buoys have been designed to move under 
the influence of currents and wind such that they will drift 
with an uncontained slick. 


- The Orion buoy, one type of tracking device commonly used on 
the east coast, contains a transmitter contained in a high 
impact plastic casing which sends a signal back to a 
receiver. The drift of the buoy can be monitored from land, 
sea or air. This apparatus has the obvious advantage that 
tracking can continue even during periods of poor visibility 
or darkness. Tracking is possible for up to 15 km. from a 
surface vessel and to 45 km. from aircraft. 


- The tracking of oi] contaminated ice may prove to be an 
important and difficult countermeasures operation off the 
east coast. ARGOS positioning buoys have been successfully 
used to track moving ice in the past. Signals transmitted 
from the buoys are received by two satellites on polar 
orbits, the data stored and relayed back to telemetry 
stations upon command. Modified Orion buoys can also be 
utilized in tracking oiled ice. Satellite imagery can also 
be employed, however, such techniques are susceptible to 
blockage by cloud cover which limits their usefulness. 


- A more sophisticated method to detect and map o71 slicks 
involves remote sensing. The sensors that have shown to be 
of value are: high resolution photographic camera; 
low-light- level television; laser fluorosensor; 
ultraviolet/infrared line scanner; side looking airborne 
radar (SLAR); synthetic aperture radar (SAR) and microwave 
radiometer. None of the remote sensing systems are presently 
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configured permanently and specifically for oil spill 
detecion and monitoring. 


- A variety of computerized spill simulation and trajectory 
models are also available nationally and internationally. 
These models can be applied as both a planning tool and as a 
real-time slick prediction technique. The major inadequacy 
of all present models is the unreliability of input data for 
currents and winds. 


4.2.4 Chemical Dispersants and Application Equipment 


- Chemical dispersant products are stil] considered by many to 
be in the experimental stage and not necessarily a proven 
technique. Use of dispersants in the field has, in the past, 
not been particularly well documented and it has, therefore, 
been necessary to rely almost exclusively for information on 
small scale laboratory toxicity and effectiveness tests. 
Government and industry are still attempting to improve and 
evaluate the delivery systems and effectiveness of 
application of dispersants; much work also remains to be done 
to assess whether these products offer substantial protection 
to resources at risk. Dispersants should not be the first 
and only response action rather they are a tool of potential 
use when mechanical recovery methods are not feasible and if 
a net environmental benefit from their use can be reasonably 
expected. 


- Chemical dispersants speed up the dispersion of 071] slicks 
into the water column by lowering the interfacial tension 
between oil and water. With the application of mixing 
energy, the oil has a tendency to break up into smal] 
droplets and become distributed into the upper layers of the 
water column as an oi] in water emulsion. When dispersants 
are applied, the resultant concentrations of oil in the water 
column is initially high, however, these concentrations 
decrease rapidly. How effective a chemical dispersant will 
be depends firstly on the properties of the particular 
dispersant, and secondly on a complex matrix of physical, 
chemical, biological, geographic and climatic factors which 
are unique to each oi] spill. In cold rough east coast 
waters, oil rapidly emulsifies and thickens making it less 
succeptible to dispersion. 


- A number of advantages and disadvantages associated with the 
dispersion of oi] into the water column must be considered. 


‘Advantages of Using Dispersants 


Ns The removal of surface oi] slicks may reduce the risk of 
damage to waterfowl, sea mammals and private property. 
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2. The removal of surface oil may eliminate or reduce the 
quantity of oil] stranded on shorelines or waterfront 
installations. 


3. The natural rate of biodegradation of dispersed oil is 
believed to be accelerated by using dispersants. 


4. The cleaning of oiled surfaces or work areas may be 
facilitated. 


oy Dispersed 01] is subject to subsurface currents which may 
carry it in a different direction than a floating slick. 


G. It has long been postulated that use of dispersants wil] 
reduce a fire hazard, however, recent research has placed 
this theory in some doubt. 


Disadvantages of Using Dispersants 


i. There is generally only a brief period during which 
dispersants are effective against crude oil due to natural 
weathering processes. 


Cs The accelerated transfer of oil into the water column in 
localities that experience low flushing or water exchange 
rates may create unacceptable toxicity problems for marine 
lite. 


oe Unsuccessfully treated and dispersed oi] may be difficult to 
recover by mechanical means. 


4, Advantages gained by the use of dispersants at one site may 
be offset by the re-introduction of oi] from an untreated 
area. 


4.2.5 Incendiary Devices and Incineration Systems 


- An advantage of incineration or burning as a disposal 
technique is its applicability to isolated areas where 
disposal on land may not be possible. Burning can also 
result in decreased costs and logistical requirements. The 
disadvantages, however, are the resulting air pollution 
problems and the difficulty of igniting heavy or weathered 
OL. 


- Several helicopter transportable incineration devices are 
presently available including: the Saache burner, air 
portable pit incinerators, air curtain pit incinerators and 
reciprocating kilns. 
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4.2.6 


SEO mee 


- More recently air-deployable igniters have been developed for 
burning oi] trapped on or within sea ice. 


Natural and Synthetic Sorbents 


- Sorbents are defined as any material which will recover oi] 
through either absorption or adsorption. 


~ Generally speaking, these materials do not play a primary 
role in oil spill cleanup operations, and are most commonly 
used for final cleanup of trace amounts of oil or to remove 
oi! fromm areas which are inaccessible to skimmers. Some 
sorbents are highly efficient collectors of surface oil, 
while others tend to release oil before and during handling 
and therefore create more cleanup problems than they solve. 


- There are three basic classes of sorbents: (1) natural 
organic materials such as peat moss, straw, hay and sawdust; 
(2) mineral-based materials such as vermiculite, perlite and 
volcanic ash; and (3) synthetic organic sorbents such as 
rubber, polyester foam, polystyrene and polyurethane. The 
ljatter class of sorbents are most often favoured because of 
their greater capacity for oil per unit volume and the fact 
that many are re-useable. 


4,3 Promising Directions for Research and Development 


There, are a number of sources of funding in Canada for counter- 


measures equipment research and development. Government agencies and 
several oil companies nave ongoing programs in addition to the 
collective efforts of the Canadian Offshore Oi] Spill Research 
Association and the Environmental Studies Revolving Funds. 


There are good prospects for significant improvement in 


capability through research and development. 


4.3.1 


4.3.2 


Booms 


Equipment to apply high-pressure waterjet technology to 
obtain an effective oi] containment and diversion capability is 
presently being evaluated. This type of boom may be useful in 
partially ice-obstructed waters and flooded mudflats. 


Gelling Agents 


Gelling agents have been developed by British Petroleum in 
the U.K. Based on the results of exploratory trials done in 
conjunction with the Baffin Island Oi] Spill (BIOS) experiment, 
such products will provide the option of effectively 
solidifying spilled oil. The toxicity and effectiveness of 
gelling agents are presently being evaluated. 
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4.4 


4.3.3 


4.3.4 


A oe0 


Dispersants 


No-mix concentrate dispersants are being developed by 
a number of companies. While such products seem to be 
considerably more effective than earlier dispersants, they 
also would appear to be much more toxic to marine 
organisms. 


Skimming Devices 


The high-pressure waterjet barrier mentioned 
previously is being modified to produce a flushing and 
removal capability for cleaning oiled marshes, mudflats 
and ice congested waters. 


Remote Sensing 


The possibility of detecting oi] in and under ice 
using acoustic energy is being evaluated at this time. 


Overview of East Coast Research 


4.4.1 Arctic Marine Oilspill Program (AMOP ) 


4.4.2 


This ongoing program, currently funded at $835,000 per 
year, was begun in April 1977 to develop oi] spill 
countermeasures-technology for ice covered and ice 
congested waters. Research particularly applicable to the 
east coast of Canada includes: 


- determination of the remote sensors most effective for 
detecting oil in the presence of ice; 


- modification of skimmers for low-temperature use; 

- development of an air-droppable oi] slick igniter; 

- development of an air-portable incinerator for oiled 
combustible materials and an air transportable kiln for 


burning oi] in beach sand and gravel; and, 


- development of Canadian technology for the aerial 
application of dispersants. 


Baffin Island Oi1 Spill (BIOS) Project 


Conducted on the shores of Cape Hatt on the north end 
of Baffin Island, this four-year internationally funded 
experiment (begun in 1980) is providing valuable informa- 
tion on the long term effects of chemically dispersed vs. 
stranded crude oi] on Arctic nearshore marine life and on 
the effectiveness of various shoreline cleanup techniques. 
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4.4.3 Offshore Dispersant Trials 


The third in a series of offshore trials of aerially 
applied dispersants is scheduled for September, 1983. The 
Canadian Aerial Applications Task Force, a government/industry 
group, previously conducted a similar trial using fixed-wing 
aircraft as the spraying vehicle. The 1983 experiment will use 
a helicopter for that purpose and will also compare the 
effectiveness of new generation products. 


CONCLUSIONS 


The potential for hydrocarbon pollution is likely to increase with 
the greater activity along the east coast. The negative consequences 
of this pollution will depend on a number of factors such as the 
chemical and physical properties of the oil, the volume spilled, 
location, weather conditions and the resources affected. The 
cumulative effects of other risks to biota and to the fishing industry 
from activities associated with hydrocarbon exploration are also 
significant. It can be expected that oi] pollution may have serious 
local, though temporary, consequences particularily for most 
populations on the lower end of the food chain. Coastal areas tend to 
be most heavily impacted. The greatest protection for seabirds comes 
by limiting their contact with oil. Both the location of spills and 
the time of the year are important factors. A number of mitigating 
methods designed to limit the negative effects on the environment are 
available and there is some promise for future improvement in 
capability. However, none of these are as important as prevention in 
the first instance. 
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